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(54) TRANSPARENT TOUCH PANEL 

(57)Abstract: 

PURPOSE: To provide a transparent touch panel which is excellent in the 
position accuracy and the noise resistance and can be operated by a pen, a 
finger, etc., for which an operator is looking through a screen set on the 
liquid crystal, etc. 

CONSTITUTION: A transparent touch panel consists of a 1st conductive 
film 13 which uses a glass substrate as a lower substrate 1 1 and has the 
conductive film of the substrate 1 1 for which the voltage is applied from an 
external circuit and a 2nd conductive film 1 5 which is formed and 
connected approximately orthogonal to the film 13 in a transparent or 
opaque slit shape having the line width of <50um and the pitch of <0.6mm. 
In such constitution, the linearity, the noise resistance, the image 
resolution, etc., can be improved. 
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* NOTICES * 



JPO and I HP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a transparent touch panel which has a conducting film in a field where an upper substrate and a lower substrate 
counter, The 1st conducting film that uses a lower substrate as a glass substrate and in which voltage impressing of the 
conducting film on at least one substrate is carried out from an external circuit, A transparent touch panel which consists of the 
2nd with transparence which has been arranged and was connected with the 1 st conducting film in abbreviated direction crossing 
at a right angle or line width of 50 micrometers or less, and a pitch of 0.6 mm or less slit shape opaque conducting film. 
[Claim 2]In a transparent touch panel which has a conducting film in a field where an upper substrate and a lower substrate 
counter, A transparent touch panel in which it consisted of the 2nd slit shape conducting film that a conducting film on at least 
one substrate has been arranged in the 1st conducting film by which voltage impressing is carried out from an external circuit, 
and the 1st conducting film and abbreviated direction crossing at a right angle, and was connected, and trimming of the 1st 
conducting film was carried out according to a pitch of the 2nd conducting film. 

[Claim 3]In a transparent touch panel which has a conducting film in a field where an upper substrate and a lower substrate 
counter, A transparent touch panel in which it consisted of the 2nd slit shape conducting film that a conducting film on at least 
one substrate has been arranged in the 1 st conducting film by which voltage impressing is carried out from an external circuit, 
and the 1st conducting film and abbreviated direction crossing at a right angle, and was connected, and the 1st conducting film 
has been arranged at both sides of the 2nd conducting film. 

[Claim 4]In a transparent touch panel which has a conducting film in a field where an upper substrate and a lower substrate 
counter, A transparent touch panel which is a pattern with the 2nd zigzag conducting film which consists of the 2nd slit shape 
conducting film that a conducting film on at least one substrate has been arranged in the 1st conducting film by which voltage 
impressing is carried out from an external circuit, and the 1st conducting film and abbreviated direction crossing at a right angle, 
and was connected. 

[Claim 5]In a transparent touch panel which has a conducting film in a field where an upper substrate and a lower substrate 
counter, The 1st conducting film in which voltage impressing of the conducting film on at least one substrate is carried out from 
an external circuit A transparent touch panel by which it consists of the 2nd slit shape conducting film that has been arranged 
and was connected to the 1st conducting film and abbreviated direction crossing at a right angle, the 1st conducting film is 
divided into 2 blocks or more within one substrate, and voltage impressing is carried out from the outside for every block. 
[Claim 6]The transparent touch panel according to claim 5 connecting one A/D converter to each block of the 1 st conducting 
film divided into 2 blocks or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is attached on display devices, such as a liquid crystal, and it relates to the transparent 
touch panel of a resistance film (pressure sensitivity) method inputted with a handwritten input, a point input, or a finger with a 
pen, corresponding with display information. 
[0002] 

[Description of the Prior Art] Drawing 1 3 (a) and drawing 13 (b) explain the conventional resistance film (pressure sensitivity) 
method pen input transparent touch panel. According to the figure, the transparent conducting films 33 (lower substrate side) 
and 34 (upper substrate side), such as an ITO film which has the area more than an operating part, are formed in the lower 
substrate 31 and the upper substrate 32, the up-and-down boards 31 and 32 were stuck by the adhesives 35, and the operating 
part has provided the gap by the dot spacer 36. Voltage is respectively impressed from the exterior, and the up-and-down 
boards 31 and 32 detect the output voltage of the contact portion of the up-and-down boards 31 and 32 which are operating 
points, and compute a coordinates position by an A/D conversion. 
[0003] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional transparent touch panel. The linearity 
(percentage which broke by impressed electromotive force the value which deducted theoretical output voltage from the 
detection voltage in a certain operating point) of a conducting film is as large as **1 to **3% because of the film heterogeneity of 
the transparent conducting films 33 and 34, such as an ITO film, For example, when there was a final controlling element whose 
length or width which is a size of a standard pen computer is about 200 mm, the position shift which is 2-6 mm might occur. 
[0004]This invention solves such a conventional technical problem, and an object of this invention is to provide the transparent 
touch panel which has the high position accuracy which has improved linearity substantially. 
[0005] 

[Means for Solving the Problem]The 1 st conducting film by which uses a lower substrate as a glass substrate and voltage 
impressing is carried out from an external circuit on at least one substrate in order that this invention may solve an 
aforementioned problem. The 2nd with transparence arranged and connected or line width of 50 micrometers or less, and a pitch 
of 0.6 mm or less slit shape opaque conducting film is provided in the 1st conducting film and abbreviated direction crossing at a 
right angle. 
[0006] 

[Function]As mentioned above, in this invention, a glass substrate is used as a lower substrate. 

Therefore, while becoming a beautiful panel with in [ appearance ] few waves, become difficult to generate the erroneous input by 
a wave, and further the 1st conducting film impressed from an external circuit on at least one substrate besides an operating 
part with a small area. And the linearity which chose out of the broad material group without the necessity for transparency, and 
was excellent in providing is realizable. In the final controlling element of a large area by providing the 2nd with the transparence 
arranged and connected or the line width of 50 micrometers, and a pitch of less than 0.6 mm opaque conducting film in the 1st 
conducting film and abbreviated direction crossing at a right angle. The position parallelism of detection voltage is maintained, it 
can combine with use of the linearity which was excellent in the 1 st conducting film, and a glass substrate, and high position 
accuracy can be maintained. 

[0007] 
[Example] 

(Example 1) Drawing 1 (a) - drawing 2 explain one example of the transparent touch panel of this invention. 
[0008]According to the figure, 1 1 is a lower substrate which consists of a glass substrate of 1 .1 -mm thickness, and 1 2 is an 
upper substrate which consists of a PET film board of 0.1 25-mm thickness. To the lower substrate 1 1 and the upper substrate 
1 2, respectively The 1 st conducting film 1 3 (lower substrate 1 1 side), 1 4 (upper substrate 1 2 side) and the 2nd slit shape 
conducting film 1 5 (glass lower substrate 1 1 side), 1 6 (upper substrate 1 2 side) is formed, and the peripheral part was stuck on 
the lower substrate 1 1 and the upper substrate 1 2 with the adhesives 1 7, and the inside of an operating part has provided the 
gap of about 10-20 micrometers by the dot spacer 18. 

[0009]Here, the 1st conducting film 13 and 14 comprises materials, such as a carbon resistance, Ru0 2 , Ag, Au, TaO, and In20 3 - 
Sn0 2 . 

The 2nd conducting film 15 and 16 comprises materials, such as Au, Ag, Cu, aluminum, and In203~Sn02. 

Pattern formation of these 1st conducting films 13 and 14 is carried out by screen-stencil, vacuum evaporation etching, plating, 
etc. Pattern formation also of the 2nd conducting film 15 and 16 is carried out by screen-stencil, intaglio printing, lithography, 
vacuum evaporation etching, plating, etc. 

[001 0]When drawing 2 explained the composition of the lower substrate 1 1 to details more, the 1 st conducting film 1 3 formed the 
carbon resistance in the outside of an operating part by 5-mm width by screen-stencil. As the 2nd conducting film, 15 is 0.2-1.0- 
mm-pitch width about Au, and Table 1 Like line width being 25 micrometers - 1 00 micrometers, it was formed so that it might be 
extended from the 1st conducting film 13 to direction crossing at a right angle and might go across some patterns throughout a 
panel operation part. 
[0011] 
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[0012]What formed and pasted the 1st and 2nd conducting film together to the upper substrate 12 similarly serves as a panel of 
drawing 1 . It is connected to the both ends of the 1 st conducting film with Ag electrode 19, the voltage of 5V is impressed among 
these Ag electrode 19 both ends, and the output voltage which shows an actuated valve position can be detected by contact of 
16 of the 2nd conducting film of the upper substrate 12 shown by the 2nd conducting film 15 and drawing 1 . In this example, 
about **0.5% of linearity is acquired in [ the 1st conducting film ] construction material. 

[001 3] As shown above (Table 1), even if 50 micrometers or less of various line width of the 2nd conducting film 15 attached 
display devices, such as a liquid crystal, under the panel as a transparent touch panel, at not less than 75 micrometers, existence 
of a pattern stood out rapidly to having inputted comfortable. A pattern [ still FAIN / in desirable printing with them or vacuum 
evaporation etching ] is also possible for line width. [ good about 25 micrometers or less and ] [ precise ] Although it is seldom 
concerned with line width when the pitch of the 2nd conducting film 1 5 inputs using the pen beyond nib R0.4 used standardly by 
a pen computer, but a 0.6 mm or less-pitch thing can be inputted smoothly without an insensible point (point which does not 
carry out voltage detection even if it inputs), It turned out that an insensible point exists not a little when it comes to 0.8 mm or 
more, and a suitable input cannot be performed, since film formation of this invention is carried out by precise printing, or vacuum 
evaporation - etching — the narrow pitch below a 0.2-mm pitch — production — it is easy. From these things, by the standard 
pen input beyond nib R0.4, preferably, the pitch of 0.6 mm or less and the line width of 50 micrometers or less will come to a 
conclusion, if the thing with a line width of about 25 micrometers or less is suitable as a pen input transparent touch panel. 
[0014](Table 2) compares the exterior of what used the PET film board for the lower substrate, and the erroneous input nature 
after neglect under high-humidity/temperature atmosphere. 
[0015] 
[Table 2] 
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[001 6]According to the above (Table 2), a transparent Tatta panel without the appearance outstanding by using a glass substrate 
as a lower substrate and the erroneous input nature after neglect under high-humidity/temperature atmosphere is obtained. 
[001 7]The transparent touch panel which was excellent in linearity so that clearly [ drawing 3 ] is obtained. 
[0018]As mentioned above, in this invention, the transparent touch panel of high position accuracy can be provided by use of the 
improvement in the linearity by the 1st conducting film 13, the pitch of the 2nd suitable conducting film 15a as an object for pen 
computers and line width, and a lower substrate. 

[001 9](Example 2) Drawing 4 is a plan of a lower substrate showing other examples of the transparent touch panel of this 
invention. 

If drawing 1 (a) - the example and identical parts of drawing 2 give the same number and it explains, while forming the 1st 
conducting film 1 3 by screen-stencil of a carbon resistance, and hardening, The 2nd conducting film 1 5b was formed so that it 
might be extended from the 1st conducting film 13b to direction crossing at a right angle in the line width of 0.25 mm, and the 
pitch of 0.30 mm and might cross throughout a touch-panel final controlling element with the transparent conducting film by 
In 2 0 3 -SnO z . 

Similarly, the 1st and 2nd conducting film is formed also in an upper substrate, and what was pasted together serves as a 
completion panel like drawing 1. Also in this case, the transparent touch panel which has the linearity (**0.5%) which was 
excellent in the carbon resistance like the example of drawing 2 was obtained. 

[0020](Example 3) If drawing 5 is a plan of a lower substrate showing other examples of this invention, and drawing 1 (a) - the 
example and identical parts of drawing 2 give the same number and explain, After forming the 1 st conducting film 1 3c and the 2nd 
conducting film 1 5 as well as the 1 st conducting film 1 3 of (Example 1 ), and the 2nd conducting film 1 5, the carbon resistance 
which is the 1st conducting film 13c performs trimming by a cutter according to the pitch of the 2nd conducting film 15. 
[0021]20 is the trimming part to which trimming of the 1st conducting film 13c was carried out. Thus, even if it does not carry 
out trimming of the carbon resistance which is the 1st conducting film 13c like the above, it has about **0.5% of linearity, but it is 
possible for less than **0.1% of outstanding linearity by carrying out trimming. The linearity of this example is shown in drawing 3 . 
Linearity is further superior to the thing of the conventional large area ITO film type or Example 1, and it has a great effect in the 
improvement in accuracy of position. 

[0022](Example 4) When drawing 6 is a plan of a lower substrate showing other examples of this invention, and drawing 1 (a) - 
Example 1 and identical parts of drawing 2 give the same number and explain, this example, Having arranged the 1st conducting 
film 13d on both sides of the 2nd conducting film 15, the material of a conducting film, the width of a pattern, and a pitch 
presupposed that it is the same as (Example 1). In the case of this example, the area ratio of a visible region is large to the area 
of the whole transparent touch panel, When the 1 st conducting film 1 3d outside a visible region and the space of Ag wiring have 
restrictions, it is effective, and proper resistance was acquired by arranging the 1st conducting film 13d on both sides of the 2nd 
conducting film 15d in this way. a linearity equality Noh mask — setting (example 1) — the same result was obtained. 
[0023](Example 5) When drawing 7 and drawing 8 show the lower substrate which shows other examples of this invention, and 
drawing 1 ( a) - Example 1 and identical parts of drawing 2 g ive the same number and explain, this example. After forming the 1st 
conducting film 13 like (Example 1), a zigzag pattern is formed for the electrode of Au in the line width of 25 micrometers, and 
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the pitch of 0.3 mm as the 2nd conducting film 1 5e. The 1 st conducting film 1 3 and the 2nd same zigzag conducting film (not 
shown) as drawing 7 are similarly formed in the upper substrate 12, and what the lower substrate 1 1 and the pattern pasted 
together to rectangular directions serves as a completion panel. 

[0024]Since the pattern of the 2nd conducting film 1 5e will cover uniformly in all the pixels of a liquid crystal when this 
transparent touch panel is attached on the liquid crystal with a back light of a 0.3-mm pitch, even if there are gap and azimuth 
difference of few pitches of the 2nd conducting film 15e and liquid crystal picture elements, the interference fringe by the 2nd 
conducting film 1 5e does not happen at all — high — homogeneous image quality is obtained. Although it is a pattern with zigzag 
performance of linearity, since the parallelism within 0.3 mm was secured, when it was after trimming, less than **0.1% of 
characteristic has been secured about **0.5% nothing [ the linearity of the 1 st carbon resistance, i.e., trimming ]. 
[0025]It is an example of the zigzag pattern of this example, and drawing 9 also forms a zigzag pattern in the line width of 25 
micrometers of the electrode of Au, and the pitch of 0.2 mm, and has the same effect as the above-mentioned example. 
[0026]Since such a zigzag pattern can be formed as various films using precise printing and an etching construction method, 
according to the state of a display device, various correspondences are possible for it 

[0027](Example 6) If drawing 10 and drawing 1 1 show the lower substrate which shows other examples of this invention, and 
drawing 1 (a) - the example and identical parts of d rawing 2 give the same number and explain, Although the 1st conducting films 
1 3f and 1 3g and 2nd conducting film 1 5f and 1 5g as well as the 1 st conducting film 1 3 of (Example 1 ) and the 2nd conducting film 
15 are formed, In drawin g 10, it divides up and down, and is provided, the 2nd conducting film 15 is also divided, and the 1st 
conducting film 13f shifts, and is connected to that conducting film 13f. In drawing 1 1 . it quadrisects up and down, and is 
provided, the 2nd conducting film 15 is also divided, and the 1st conducting film 13g shifts, and is connected to that conducting 
film 13g. 

[0028]Namely, when impressing the voltage of 5V to the 1st conducting film, supposing it provides the 2nd 480 conducting films, 
the potential detection difference per 2nd conducting film. In the case of 5V / 240**20 mV, and drawing 11 , it is set to 
5V/120mV**40mV, and the case of (Example 1) compares the case of 5V / 480**10 mV, and drawing 10 (example 6) with 
(Example 1), While noise-proof nature improves in this example, it also becomes possible to carry out a low voltage drive. 
[0029](Example 7) Drawing 1 2 shows other examples of this invention, and shows the drive circuit of the transparent touch panel 
of drawing 10 (example 6). It is the transparent touch panel which divided into two the 1 st conducting film 1 3f of the lower 
substrate 1 1 and the 1st conducting film 14f of the upper substrate 12 21 explained that it was based on the figure to drawing 10 
(example 6), respectively, and 22 is a power supply which supplies voltage to the 1st conducting film 13f and 14f of each above. 
23 is an 8-bit A/D converter which has four ports, and 24 is a microcomputer which recognizes a detection location with the 
output from an A/D converter. 

[0030]In the thing using the 1st conducting film into which the former is not divided by the above-mentioned composition, the 
thing of resolution ((240x0.3 (pitch)) / 2 8 **0.3mm) is obtained for that from which only resolution ((480x0.3 (pitch)) / 2 
8 **0.6mm) was obtained. 

[0031]Although it connected with the A/D converter etc. and the transparent touch panel of drawing 10 was explained in the 

above-mentioned example, the transparent touch panel of drawing 1 1 may be used. 

[0032] 

[Effect of the Invention]Transparence or line width of 50 micrometers or less arranged in the 1 st conducting film in which voltage 
impressing of the transparent touch panel of this invention is carried out from an external circuit using a glass substrate as a 
lower substrate, this 1st conducting film, and abbreviated direction crossing at a right angle. By constituting from the 2nd 
conducting film formed in 0.6 mm or less-pitch opaque slit shape, very few highly precise transparent touch panels of the 
erroneous input excellent in linearity can be provided. [ two or more ] 

[0033]If it is in some which carried out trimming of the 1st conducting film, further improvement in linearity can be aimed at. 
[0034]Also when the 1 st conducting film has been arranged on both sides of the 2nd conducting film, and there are restrictions 
of the size of an operation area, the resistance of the 1 st conducting film, etc. in panel shape, it can be made the panel which 
has the suitable characteristic. 

[0035]If it is in some which used the 2nd slit shape conducting film as the zigzag pattern, generating of an interference fringe etc. 
is lost also to the display device where the frame between pixels, such as a liquid crystal with a back light, looks well, and the 
electrochromatic display display device which has a stripe shape light filter — high — homogeneous image quality is realizable. 
[0036]The 1st conducting film is divided into 2 blocks or more within at least one substrate of an up-and-down board, and if it is 
in some which carry out voltage impressing from the outside for every block, improvement in noise-proof nature can be aimed at. 

[0037]If it is in some which connected one A/D converter to each block of the 1st conducting film divided into 2 blocks or more, 
Improvement in resolution can be aimed at by the A/D converter of the same number of bits as the case of 1 block, and also it 
has an effect of being able to obtain the resolution as the case of 1 block also with same A/D converter of the low number of 
bits. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The plan of Example 1 which is one example of the transparent touch panel of this invention 
(b) The sectional side elevation 

[Drawing 2] The plan of the lower substrate which is the important section 

[Drawing 3] The comparison figure of conventional technology and the linearity of the transparent touch panel of this invention 
lPxawjn£.4]The p | an 0 f | ower su bstrate of Example 2 which is one example of the transparent touch panel of this invention 
[Drawing 5l The plan of the lower substrate of the Example 3 
[Drawing 6l The plan of the lower substrate of the Example 4 
[Drawing 7l The plan of the lower substrate of the Example 5 

[Drawing 8] The plan of the zigzag pattern which is an important section of the lower substrate of the Example 5 
[Drawing 9] The plan of the zigzag pattern of the others 
[Drawing 10] The plan of the lower substrate of the Example 6 
[Drawing 11] The plan of other lower substrates of the Example 6 

[Drawing 12]The block diagram of the drive circuit which uses the transparent touch panel of Example 6 of this invention 
[Drawing 13] (a) The plan of the conventional transparent touch panel 
(b) The sectional side elevation 
[Description of Notations] 

1 1 Lower substrate 

1 2 Upper substrate 

13, 13c, 13d, 13f, and 13g The 1st conducting film on a lower substrate 

1 4 The 1 st conducting film on an upper substrate 

1 5, 1 5b, and 1 5e The 2nd conducting film on a lower substrate 

1 6 The 2nd conducting film on an upper substrate 

1 9 Ag circuit pattern 

20 Trimming part 

21 Transparent touch panel 

22 Power supply 

23 A/D converter 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/to 2009/03/12 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 31 
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[Drawing 4] 



[Drawing 5] 






[Drawing 7] 
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[Drawing 9] 
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[Drawing 11] 
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[«*©affl fi£S5©ffin§i (IRE) *^>A^)il0^ 
>»f/»iWB1 3 (a) , 01 3 (b) KctyiaiE 
f*. HBI(E«fe*iT«S3 K ±»fi3 2U:W:J#ft$P 
»J-X±©H«^#-r^ I T0K«<3!)3«IVWI3 3 (T 
Stitfll) , 3 4 UlSfl) fl9BJ«*ftT*y» ±T» 
831, 3 2 te&ifSJ 3 5 cfc y U y £fr£ft, j§ft» 



2 

»(i Ky hX^—tf-3 6T=F-*y7«SW-7V3. ±T 
HS3 1, 3 2tt#«^ffJ:y«Etfa]llP*tU »ffo£ 
■p»3±"FStti3 1 , 3 2«>ffi»HWDttl2rilE&tt»l 

u A/DSfticfcuaHiHfflititai-rstio?**. 

[0 0 0 3] 

-y */t*/UTtt» I T OW&DWmWSk 3 
3, 3 4(DMTO-14c7)fcd6lc, #mHic7)«^tt 

10 m^mmrnvm^tus^m) ^-{^svottt 

2-6 mOffiBX Uib^f 2> £ £ fc o fc. 
[0 0 0 4] *^t*v Cffl«fc3ft«0l5©iiai*«i3l-r 

r *aw* y =f-> ^-frzm&t % c <t «• § w £ r 3 1 © 

[000 5] 

OSffi±(c^g|JlHllKJ: y«E9UP*ih.*S 1 c7)^mM 

$fdi^*§5 0/nmWT» A x otfy^0. 6mmOT 
©^ai^SXy y h«c7)m2c7)^Si^iSW/ctcr)T'S 
3 0 
[0006] 

S^ffl^S Z. t tc«k y ^m&Dt:: o y t7)'>ft Llv \° 

^./t/ift^it^ic, 3*iyic«k*KA*3B { 5e4UE< 
•^WBttoi&K©* cfc y »w-s c 

[RjtciBS. JBWSftf=SUI3» Sfe(*tt«5 0iLims 6^0 
tfy^O. 6mUAO!>7aW«:te2 0!>aiWi«H(tSC 
tltcfc y *BB»OJtft»lcfetNT* «l»SEc7)feBW¥ 

40 [0007] 
[OH 

(UMiJ 1 ) itf&mmm y 9 1 / t*;l/©-*Jft«SH 
1 (a) ~H2»c«feyBMir*. 

[0 0 0 8] IlllllCcfc^chv 1 Itil. 1 mni)pc7)^X 
»E<fcyftSTB*gT'»y, 1 2tt0. 1 2 5mmJic7)p 

ET7-r/u/»»fi«fcy&*±Wfi-e*;5o T*«51 is 
tf±W6 1 2 icti^n^nm i ©vwgi 1 3 (ts*s 1 
iflD , 1 4 awgi 2«d »aW2ffl^yy vm> 

1111 5 W^XTSfil Iffl'J) , 1 6 CJbWfil 2 

50 fly) flgaa*nTfey» t»ei 1 t±mm 2imm 
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[ooio] H2icj:yTWfii i (Dffimz&vmmfc 
tmtzt. m-Kommmi 3iMj-#vs»Wrx*y 

-VWRIlCfcy* »fHB»ffl*MI8Jc 5imB"^«Lfc. 
1 5t±Sg2<D*|«!I<!:LTs AutlfyfO. 2-1. 
0 mm©(BT\ froH^HS' 2 5 /u m~ 1 OOjjmiLT 

m 1 ) os?i:<t N < ofrro/ \°* - >?-B 1 i 

WcJ:y/t*->»jMr*iT^*. S2omKi 5, 10 [00 11] 

i 6*,x*y->awy» cansTOJ. ¥KSew.l [nn 



1 2 O f 11 




* vftR 0. 4T-<Z> 
^Arttfe 


b* »y f- (mm) 


Hffi (/»■) 




0. 2 


2 5 


1 0/0 


O (KSfcL) 


0. 2 


5 0 


8/2 




0. 3 


2 5 


1 0/0 


o (iaa*L) 


0. 3 


5 0 


8/2 


O (ISIMttL) 


0. 6 


2 5 


1 0/0 


O CBMttU) 


0. 6 


5 0 


8/2 


O (KHttL) 


0. 6 


7 5 


2/8 


O (W««t) 


0. 6 


1 0 0 


0/1 0 


O (ffl«ftL) 


0. 8 


5 0 


8/2 


x (^JS^iWO) 


0. 8 


7 5 


3/7 




0. 8 


10 0 


0/1 0 


x (*«£fcy) 


1. 0 


5 0 


8/2 


x c^iR^y) 


1. 0 


10 0 


0/10 


x (^«^=&y) 


(i) m2e>mnm®i¥iiL®<Dwm ■. 

Kmmm^mirsm^±.^mm^ 7fu**Rit < 1 oa^ah 

fcAa£#**W**£S*fcAS<DJfc* 



[0 0 12] raa»c±aHfii 2tCfcJgK £2 0*0111 

U SfcfHftBS^r lHWIEtt» 2 ©gmt 1 5 til 1 
Wf±M£1 2<DlS2©>i«JI©1 6©»MHcJ:y« 
C ffi 1 ©SMitttttJl«tc± 
0. 5%8£©illft1£#tt6ti3. 
[0 0 13] *fc s ±|B (SM) lcsrJ:3K»20W 
Wffi 1 5 oa^OMK) a 5 5 0 ju m JXTifiSB* l > 5 1 50 



hX^-+M 8ZM 0~2 0nmggO^-y7?SW 

[0 0 0 9] CC?, 3, Hit 

*>JStru RuOiv Ag, Au, TaO, I n2Cb- 
S n O2 f«WT*J tiTS y » « 2 ©W«H 1 
5, 1 6l*Aiu Ag, C iu Al, I niOs-SnO 

2 «©*mT«wi* tiTt^o ctism 1 ©^mmi 1 

3, 1 4ti, **y->am. mmJLv*>?\ 46o* 



*>St*a!i& < A73T*t fcOfcttU 75/j mfiLtTHi, 

ffl-r^^>^Ro. 4j.x±©^>£flai v rA7j£*7ofc 

til^ KWHcttJBSy^toSffcfy^O. 6mmJ.XT 



(4) 
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T3©TO . 2mirifc:°y ^J-XT©$t: 0 y ^tf^l^T'S 

£ti6©c<>:j:y, ^v^ro. 4J-x±<D^2p«s 

^VA^te, fcfy^O. 6mmJ-XTx i&lli 5 0 /u nUX 
Ts #*L<tt»e2 5|um8SJ}lT©fe©tf. ^>A 
;ttIBJi* y ?/\°*/U<»: LT»JD?a&S£i6li-3ttS*i 



[0014] (*2) ttTW»CPET7-r;WxWfi* 

KA*ltt«itRLfct»©?**. 
[00 15] 
»2] 





* ft 


ft II (1) 


A* 




to as 


® 




















60 < C95%RH500Hr& 


0 


tt L 




m m 


o 


tt L 


P E Tfifi 
















60 c C95%RH500Hr^ 


A 




ci) tmmm 














0:±PET©5toDi<*L*»K ^#©*tt«**T*KfttetfT 

















[0 0 16] ±E (*2) fc<fc3^ TfifitLT*^ 
[0 0 17] 3tfcH3KWSfrft«fcdfcS«tefc«fifc 

[0018] «±©«fc?u: % *«9r?iian ©gran i 

3te«fcSStttt©lR]_k »U^VA*aVtfa-*ffli 40 
LT©il«aJS2©SWffl|1 5a©ey*£«M, f-L 

*awp**t,©T*«. 

[0019] (HMU 2 ) m 4 ti, *»fE©3i!ii$ y ^ 
/t*;U©ffi©*JMW*jj**-TWfi©±IBia?* tA H 1 
(a) ~H2©*l««iH-fiB»tt|g-»*S^LT 

uwr*i» sn©3miiti 3i**-#>SRfl!>x*y 

1 5bttl n2 03-Sn02te:«fe*awaniiKcJ:y» 
1MS0. 2 5mm, t°y*0. 3 0 m?£ 1 ©3MI§t 1 3 50 



b 6 K SESIrI lc#tf« <fc 5 * y «*; l/afttt£tt 

2©?mifflt*^jau m©*?^ ttuafc-efct© 

fl%JS/{*;l/d:J&:S. C©»^'b» H2©£li0!l&l3 

«u *-*vaas©«nrcii»tt (±o. 5%) *»r 

saw* y 

[0 0 2 0] (HJjSflJ3) H5tt*£IE©ttS©£tt01£ 
SfT*«©±fflHT* l A HI (a) ~12©*Ii 

1) ©Jg1©ig®i1 3, £2©**It1 5£H*fc}g 

i©*«di 3 c, m2©5»nflii s&mmLtc&s m 

1 ©*WK1 3 cT***-#>iaiSW:»2©imill1 
5 © tf y wcft-a T£ y *-lc <fe y h y 5 v«ffo ft 
t©T**So 

[002 1] 20(*|I1©W1M1 3cfflhy5Vf* 

tifc h y 5 v^bts*. c © «t 5 tdg 1 (ommm 1 3 

c T»**-#>tfi»tt*» ±IB©$Q < h y 5 >*LS < 
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7 

%z.t\z& y ± o. i voVLpwmrtrcmmmz-ezzo 
m3iz^mmm(omm^^to S£*©*®»i toi 

Maigi^K^&^ji^i-;^©^^, 
[0022] mmm4) meitxmwwmmmm* 
^■TT**g©±ffliiTsy. mi (a) ~m2(onmm 

i <t|Sl-gp»tiisi-#^?#4LTiS^t-5<k. 

Sg2©*IMg1 5©ffiffllJlcWl1©«m§l1 3d£ 

•y*(* (»d tmttLtco xmimoms* m 

-y f-i {*;U£tt©B5flttc» L RT&ffitt©PHttk$# 

*s < » fzwmmvi'm i ©wut 1 3 d •¥> a g mt&oy 
x^-xizmm i &zme>izG%}-e& y . £© * 5 tern 

1 ©Wilt 1 3 d €|| 2 4)VBK 1 5 d (OMMlzmmt 

incfeiTtt (HMD tsuejRflmsftfc. 
[0023] (mams) 07, iisti*^©^©* 

JW*STFWS*aiLTfi*J, ill (a) ~02©li 

mmmit. an ©mm 3* mmmi) tmmizm 
ALfefe ^2<d««sii 5e<tLT, au©*s«b 

aLfct©?**. iwmK±M6i nz*>mi<omwm 

t°) «b«u t«si 1 t/<*-vtf«ftSflncjiiy 

[0 0 2 4] C©11^7f/^/^0. 3mmt°-y^(D 

/Vy*^-r h^ H H a ±icisy^/c<h$, js B B H <7)-r^T 

©BXAlCig«lClt2©;ilWBi1 5e©M°$->tfB5 

frSlfyf(OXl/MMifeoTt> Sg2©««IBi1 5 
e tc **TgW#£<SC SffflSHftUHfl^Sft 
So EiSgtttDtttgtis SW^fc/te-Vittt'*, 
0. 3mrt?©¥?TStt«fi*ftT^*©T\ SSI©* 

-#>aat<oB«ifc r *Jb* h y s y<?% lt± 0 . 
5%mm. hy = >?»?a>tuf±o. i%wfc©«Fte 

[0 0 2 5] H 9 fc**My©S^?7 {*->©—« 
T*&y v Au©fm©i|g*§2 5jurTU tf-y^O. 2mmT- 

[0 0 2 6] &3b\ £©£5&^W/\°$->^ ffl 
S^EPM, l-y f-y?lS£ffllvr«*©llt£ LTJfcJS 
S©7\ «S*?<Ottl6tE(5 C T ^ 3 ^5 & Jtf5# 

[0027] mmm6) 010, 01 1 f**awof6 

<7)HSfiffy€^-rTSffi*SLT*jy* 01 (a) ~12 

(ussfiji) ©m©*wgti 3, £2©aMUKi 5^ 

|W]«Hcm 1 ©*WH 1 3 f , 1 3 g £<ttfj&2 ©*«H 



8 

1 5 f , 1 5 g (#BJfcSft«jtk 01 OtCfetTttKl 

omii 3 f ti±Tic»iijLTiswen. m2©«m 
hi st,»w*tiT^rtu6w«BUii 3 f izmmzn 

TL^. SfcH1 IKfil^TB, SS1©*«!M 3gti 
±TK4»SILTKW-S*U 8f2©WU!R1 5t,#W* 
tlT^tftfrOmwmi 3 g KSMHStlTf *. 
[0 0 2 8] T&fr'Sx mi©W«MtC5 V©SE€EP 

2 ©gmt 1 & y ©^isnseMii, craa 1 ) © 

10 Jf£fcfc5 V/480 = 1 OmV, (Hfi&fll 6 ) 0 1 0 © 
Jf-&1±5 V/240 = 20mV« Ell 1©Jf-&fi5V/ 
12 0mV = 4 0mVi)S:y ( (HSft^J 1 ) IZ&ML 

Ts *mmmizjs^i:&M/'<x®iftfa±T%tt$> 

ic, ffiWEB»;T£SE£fc^£ftS*»©T?*So 

[0029] (uss^j 7 ) a 1 2 t±*fg^©fft©nascy 

^rt©T (HSft0!l6) 01 o©g«^yfyU;KO 
KBEHSSS-rt©?**. Wc«fc*t2 1tt (Site 
0J 6 ) HTO £W«3 LfcTSS 1 1 ©IS 1 ©#S1 1 3 

f as j:tf±a« i 2 ©as i ©gnut 1 4 f **ft*h 2 

20 $MWLfc»iB*y*/{*/l/?*y» 2 2 tt±JE?tl¥fi 
©H 1 ©*mM 1 3 f , 1 4 f '\«E£08&fSWB? 
S^o 2 3li4^-F/T©*-h^-r^8f7 1>©A/D 
a>A-$?£U, 2 4tiA/D3>/<-^A^6©til73 

ic «fc y SBaiteBSS^f s^'T a a y tf a— jt -p* 

So 

[0 0 3 0] ±EHMMC «fc yfit*©5«y*nT«:^* 1 

S»SE*fflt^ct>©7tt (480X0. 3 (tfy^) ) 
/2 8 = 0. 6mm©»»ggL6M#e.tlJ§:6^f£:t©6\ 
(2 4 0X0. 3 (tf-y^ 1 ) ) /2 8 = 0. 3nini©»^ 
30 «©t©#»6ft*t©T»*. 

[003 1] ±I3*««ltca3^TH:H 1 0©J1B^ 

[0032] 

Vmmm *«W©aw**y^/t*;Utt» T*«<t 
LT/f7XBtfi*ffll\ «-»0»J:y«Ea3llP*ft*JS 
1 ©»«fflttc©«1 ©KWfflltl8BX*lRl(i:B«3-ti 
fc^WS fc(ttt(B 5 OjumJ-XT* tfy^O. 6mmJ-XT© 

40 *mm%zvv h«(d«WKflELfcai2©wwiT«wj 

r « c <k ic J: y , Bttttlc«ftfcKAa©«ttT'j>&^ 
SW/S©iiP^ ^ >y 9 1 / <*/U*a«r* 5 t,©T* 

[0033] sfev ancwwushysv^Lfct.© 

lcSoT(iil^tt©5-6SS[Rl±©0nSt©T i £So 

[0034] titcs m-\<omwmitm2oymnm<Dmm 
izmw Ltcm^izit, j t*; wgtttc33^*atHH«©* 
©«wi©ffls««©isyftfl { ***di!:t.a 

So 

50 [ 0 0 3 5 ] $ tt* W, 2 ©X y y h ttOWMMc^V 
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[0 0 3 6] £KDgMUt& ±Tffi&©'>&< 

[0 0 3 7] ZTcs 2 7*P*y^W±tc5MW*nfcSi© 

w«m<d#7p y-7 tc i as© a / d 3 >/ ? *mm L 

7c&©tc26oTti. 1 yny^(o^tmcyf«j hl&© 

&© a/dh i ynvtnmstmcftm 

[01] (a) *aWfflail!8*y^/^W!)-SIJtfl|-p 
253HSfc#J 1 £>±®0 
(b) imBrlSBg 

[02] EBKP?**T*«©±lIiH 

[04] *^©^^ y */<*;l/©-3aHH?aB** 

sw!2©t«6©±bm 

[05] l5liifl6fll3©T»S©±ffi0 



20 



[06] ®mmffl4(DTmm(»±®m 

[07] H^ffiW5^T»^©±®0 
[08] RHBM 5 OT«Sfl)MR«?f1f^W 
-V©±B0 

[0 9 ] HHftflDSW ?7 \°* - >©±ffi0 
[010] |Il*j5feffil6©T*t5©±ffi0 
[01 1] ISJ^ffl6©ffi©TttK©±lSH 

[012] *%wo>mmm e commz y 

LfcBMilHlBflD^Py^BI 
io [013] ( a ) '&%<Dmm* y ^/\°*/U©±®0 

(b) HffliM®0 

HS^©H,W] 
1 1 TWfi 
1 2 ±»fi 

13, 13 c, 13 d, 13f, 13g TS«±©H 

14 ±»£±4)Sg1tf)>g«II 

15 b, 15e T**fc±©Sil2©>SSII 
±S£±©*2©gMUI 

®!B*'y*/{*;U 



1 5, 
1 6 

1 9 

2 0 
2 1 
2 2 
2 3 



A/DP>M~— £ 



[01 ] 



[02] 



/J 0 



2 



7/ 



18 



2 2 
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IM9] [HlO] 
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7P> h^-v^* 



